To Fitzgerald, the ' occult ' status of the telegraph looked set to continue, with recent reports of scientific counterfeits, unscrupulous electricians and financially motivated saboteurs involved in the telegraphic art. Nevertheless, Fitzgerald reassured his readers that the confidence of ' those who act for the public ' had been restored by earnest electricians, whose ' moral cause ' would ultimately be felt and who ' may be safely trusted even in matters where there is an option between a private interest and a public benefit '.# As a prominent crusader for the telegraph, Fitzgerald voiced the concerns of many electricians seeking public confidence and investment in their trade in the wake of the failed submarine telegraphs of the 1850s. The spread of proper knowledge about the telegraph would hinge on securing an adequate supply of backers and the construction of telegraphy as a truly moral cause -an art cleansed of fraudsters, ignoramuses and dogmatists.
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In the early 1850s, the British public grappled with mysterious spiritual communications at the same time as new telegraph companies told them it was possible to use electricity to contact friends on earth. Spirits of the dead ' rapped ' out messages on a ' spiritual ' telegraph, much as messages on the electric telegraph were exchanged via Samuel Morse's code of raps. The spirit of Benjamin Franklin, one of the Victorians' favourite fathers of telegraphy, was inspiring se! ance-goers with rapped eulogies on the spirit world and blessing the science of the spiritual telegraph. And finally, the celebrated architect of the Atlantic telegraph, William Thomson, probably amused many Victorian investigators of spirit-rapping when he described telegraphy as ' the art of interchanging ideas by means of dead matter occupying space between two intelligent beings '.$ Scholarly interest in the connections between the worlds of telegraphy and spiritualism has focused principally on the use made by spiritualists of telegraphic concepts to interpret and legitimate their activities.% Varley presents a greater challenge to historians since, as this paper will show, he attempted to merge these worlds on a much deeper and more practical level. The few historical analyses of Varley's practical moves, however, have been written by scholars who assume implicitly that his telegraphic practices can be taken as straightforward and who are keen to assess how far his se! ance exploits imitate or reach the ' scientific ' standards of telegraphy.& This is symptomatic of a general historiographical tradition in which a given investigator's laboratory practices are implicitly regarded as robust, rational and ' scientific ' while their se! ance investigations are regarded as inherently problematic, irrational and ' pseudo-scientific '. Unable to reconcile the investigator's laboratory and se! ance behaviour, historians in this tradition have been forced to conclude that the investigator was either lying, duped or schizophrenic.' Sociologists and historians of science have rightly challenged the application of this asymmetrical, teleological and essentialist approach to so-called ' fringe ' sciences : they reject ' science ', ' pseudo-science ' and ' rationality ' as self-evident determinants of actors' practices and regard such categories as the contingent and locally achieved outcomes of disputes about those of the paper accordingly illustrate how Varley used material and rhetorical resources wrought for the Atlantic cable to negotiate authority in the spiritual se! ance and the spiritualist press. Varley's final dramatic attempts to bolster the scientific and moral values of his engineering practices are discussed in the final sections. In these episodes, Varley wanted to generate better evidence for spiritualism, greater respect for telegraph engineers, a restored ' moral cause ' for the commercialized telegraph and spiritualists' actual investment in his engineering schemes.
A CHIMERICAL SCHEME: VARLEY AND THE CONSTRUCTION OF SUBMARINE TELEGRAPHY In his diary of the 1865 Atlantic cable expedition, the journalist W. H. Russell recorded that the Irish end of the cable was laid from Foilhummerum Bay, Valentia, a locality graced by the ' grey walls of a ruined fort ' attributed to the great Old World republican, Oliver Cromwell.* Just as Cromwell's fort symbolized British efforts to extend its empire westwards so, according to at least one of Cromwell's descendants, was the telegraph that left Valentia for the New World. The proud descendant was Cromwell Fleetwood Varley. Born in April 1828, Cromwell Varley was raised in a London family noted for its artistry, invention, religious nonconformity and divination of terrestrial futures."! His father, Cornelius, a celebrated inventor and landscape artist, turned his fascination with transient natural lighting effects into inventions for exploring visual perspectives and studies of atmospheric electricity. His uncle, John, also gained distinction for his artistry but was equally celebrated for his astrological forecasting. Cornelius enjoyed connections with fashionable London natural-philosophical circles (notably the fledgeling Royal Institution) both through his instrument trade and his marriage, in 1821, to Elisabeth Straker, a devout Sandemanian and relative of Michael Faraday."" Cromwell Varley was neither happy with the narrow and pessimistic creed in which his mother raised him nor with the little schooling he received at St Saviour's, Southwark. Sandemanian doctrines, he later regretted, ' wholly failed to satisfy my anxiety about the future ', and he gained more satisfaction learning to build electrical apparatus in Cornelius's workshop, perusing Henry Noad's Lectures on Electricity and attending William Robert Grove's lectures at the London Institution."# In Grove's lectures, Varley would have learnt that the correlation and efficient management of physical forces were engines of social, moral and economic progress."$ His decision to ply his workshop skills in the electric telegraph trade suggests that Grove's vision of the future was more appealing to him than that of the Sandemanians.
It was probably through Cornelius that Cromwell Varley was first introduced to William Fothergill Cooke, the telegraphic inventor and adviser to the fledgeling Electric Telegraph Company (ETC), who, in 1846, hired Varley as an engineer for the company's London offices. Varley entered a business still suffering from poor public investment and dealing in commodities that, on being introduced to the public only a decade before, had met with considerable scepticism."% Indeed, Varley had grown up in a decade in which Cooke, Charles Wheatstone and other inventors struggled to build trust in telegraphic practices that were hard to distinguish from magic and conjuring. John Frederick Daniell, the eminent chemistry professor at King's College, London, spoke for many Victorians of the late 1830s when he told a friend that, having experienced the new London and Birmingham Railway Telegraph, he was ' quite surprised at, and almost at a loss to account for, the different effects produced upon my mind by believing and seeing '. After conducting experimental trials on a replica of the apparatus, Daniell convinced himself that seeing was believing, but nevertheless felt the simplicity of communication had ' produce[ed] in me something like magic '."& Daniell's idea of using telegraphy to improve signalling and safety on the railways was still, however, too ' magical ' to the majority of the rich railway entrepreneurs, and it was only in the mid-1840s that company directors began seriously to exploit the possible uses of the new apparatus."' It took the Victorian public even longer to appreciate that the telegraph was more than a magical invention and something that, with their investment, could bring considerable social benefits. According to The Times in 1850, the electric telegraph in England had ' proved comparatively a failure ' as ' a mere mercantile adventure ' because it was ' without utility ', served simply to ' excite wonders at the marvellous feats achieved by modern science ' and was ' talked of, wondered at, and neglected '."( From the late 1840s, the ETC worked hard to market the idea of communicating with invisible people via the electric fluid as socially and commercially rewarding, trustworthy 12 and altogether less magical than previously thought.") But with growing competition from rival telegraph companies, the ETC became increasingly cautious about showing details of its operation to the public. The young engineer William Henry Preece strongly disagreed and privately declared that secrecy had earned the ETC a reputation as a company of ' knaves and swindlers ' and was undermining public confidence and business. He was convinced that keeping the ' ignorant ' English in the dark about the ETC made them ' doubt the powers of the telegraph ' and forced them to ' fly to the post or any other conveyance with which they are acquainted and can depend on '. The ETC directors would undoubtedly have agreed with Preece's advice to ' court the public ', but they seemed to favour more strategic ways of selling their commodities."* Like other telegraph companies, the ETC exploited such events as the much publicized ' telegraphic ' capture of the fleeing murderer John Tawell, organized widespread advertising campaigns and promoted popular telegraphic guides to convince the sceptical and indifferent Victorian public that the telegraphic art was, as Varley succinctly put it in 1866, ' no chimera, but a really sound, practical, commercial undertaking '.#! These commercial and epistemic desiderata strongly informed telegraphic practice. The ETC's instrument-room (where signals were transmitted and received) was carefully policed to exclude possible sources of disruption to the telegraphic clerks' duties, while clerks who neglected their duties or interfered with company apparatus were punished.#" As Varley saw it, clerks' behaviour and their difficulties with using telegraphic apparatus constituted ' some of the elements which enter into the calculation as to the availability of a line for commercial purposes '.## The tedious and costly maintenance work required on the ETC lines (not least on their underground and submarine lines) meant that engineers themselves were no less accountable for precious company funds. To strengthen their positions, engineers had to translate their inventive strategies into the commercial language of their most important audience : the capitalist ETC directors and the ' moneyed mercantile 18 This compares with the efforts of the architects of late-Victorian physics laboratories to defend electrical and telegraphic measurements as a moral pursuit. See S. Schaffer, ' Late Victorian metrology and its instrumentation : a manufactory of ohms ', in class '.#$ They turned Company interests in economy of time, space and material resources into rich sources of experiments and ' ingenious ' ways of improving signalling. For instance, on promoting quantity batteries in 1857, Varley stressed that their expenditure would allow lines to be worked when they ' should otherwise be broken down … that extra outlay will be returned, and the credit of the Company saved '.#% For the ETC chairman, John Lewis Ricardo, any such suggestions were upheld as ' good service to the Company ' and grounds for remuneration and promotion.#&
As an engineer for telegraph cables laid beneath the London streets, Varley was constantly exposed to the inextricable connections between skill, time and money. Underground cables were ' very liable to get out of order ' owing to problems such as defects in the cable insulation and poorly joined conductors.#' In the 1840s and early 1850s, strategies for tackling these problems were extremely simple and reflected the technological display culture from which telegraphic instruments were developed.#( In this period, maintenance of cables did not involve, as Latimer Clark and Robert Sabine recalled, any ' exact measurements ', and it was common among electricians to test the ' continuity ' of the cable simply by tasting or feeling the electric current in the cable, or by checking to see whether the current through the cable produced a sufficiently large deflection on a simple galvanometer.#) On underground cables, however, ' rough and ready ' testing techniques were increasingly viewed as a ' serious inconvenience ' since they usually involved repeated unearthing and testing of cables and thus expenditure of telegraph company time and money.#* As Bruce Hunt has pointed out, it was the concern to develop more reliable and economic cable-testing techniques that gave commercial value to accurate measurement in electrical practice.$! Varley was one of a handful of mid-nineteenth-century electricians who, despite the scepticism of colleagues, responded to these concerns with sophisticated fault location techniques and arguments for the adoption of standard resistance coils. In his early years at the ETC, for example, he located distant faults by trying to mimic the observed current through a defective cable on a ' good ' company wire of a certain length, all other conditions being judged equal : the chosen length of wire then approximately determined the distance of the fault.$" As we shall see below, submarine telegraphy exposed the shortcomings of ' rough and ready ' cable-testing techniques even more powerfully and gave even greater commercial importance to accurate measurement in the manufacture and testing of cables.
Other disturbances to the telegraph lines proved much more difficult to handle. During electrical storms and aurorae, telegraphic signalling was severely disrupted by mysterious ' earth-currents ' -currents of variable strength and direction that appeared to flow between various parts of the Earth and which were correlated with the axial rotation of the Earth.$# The effect of earth-currents on cable networks could be so dramatic and farreaching that large numbers of telegraph subscribers were worried about the vulnerability of their investment to strange forces. Varley recalled, for instance, that on one occasion in 1858, earth-currents were so strong that they caused ' considerable excitement at the Stock Exchange, the telegraph communication being almost suspended '.$$ In his judgement, the health of the telegraph depended on quelling investors' fears as well as earth-currents. His 1859 collaboration with the Astronomer Royal, George Biddell Airy, on maps of earthcurrent distribution across Britain, and his 1862 electrical apparatus for filtering earthcurrents from human signals were direct responses to these commercial and electrical threats.$% Projects to lay telegraphs between Britain and the Continent gave the telegraph company personnel severe difficulties. Submarine telegraphs had been mooted in the early 1840s but it was approximately a decade before the necessary expertise, resources and money could be mobilized to lay the first successful long submarine cable -the Dover to Calais cable of 1851.$& Driven by the prospect of a lucrative overseas market for their electrical commodities, telegraph firms were soon trying to follow the Dover-Calais example with their own submarine telegraph ventures but meeting with only moderate success : over onethird of all the submarine cables laid between 1850 and 1860 stopped working shortly after having been laid, whether through imperfect insulation, complete breakage, mechanical damage during the laying operation, or what the ETC classed as cable casualties of a ' baffling and unexpected nature '.$' It was statistics such as this that undermined public interest and investment in submarine telegraphy. J. S. Fourdrinier, ETC secretary, summed 31 Committee on Electrical Standards (1861-9) they negotiated new standards and practices of cable construction and testing ; at the 1862 International Exhibition in South Kensington they displayed their latest techniques for securing reliable telegraph signalling ; they embarked on nationwide fund-raising tours ; and in electrical journals and telegraph factories, they sought to cleanse their ranks of individuals such as Whitehouse, with whose crude, wasteful and dishonourable activities they starkly compared their own practices.%* Although Varley was not directly involved in the enterprises to lay either the first Atlantic or the Red Sea cables, he nevertheless exploited his promotions in the telegraph business as an additional way of building his reputation : whilst maintaining his EITC position, he accepted the ATC's invitation to become Whitehouse's unsalaried replacement, travelled to Newfoundland where he tested the moribund 1858 cable and In several quarters, Varley's name was now indispensable for spreading the value of telegraphy. Between 1861 and 1863, the EITC invited him to conduct entertaining tours of their headquarters for journalists and foreign visitors, whilst the Gutta Percha Company began to use his testimony to sell their chief product.&$ Varley's joint committee writ did not, however, run easily through new journals dedicated to spreading engineering, scientific and business interests in telegraphy. As Fitzgerald's remarks at the opening of this paper suggest, contributors to journals such as the Electrician and Telegraphic Journal spent much of the early 1860s conducting their own crusade against unscrupulous colleagues and ' unscientific ' practices, and this frequently involved attacks on dubious promises made by Varley and other joint committee members about such fundamental telegraphic characteristics as the rate of signalling and the quality of gutta-percha insulation.&% In response, electricians such as Latimer Clark, Fleeming Jenkin and Varley sought to affirm positive consensus about electrical practice, as witnessed by Varley's debunking of bogus inventions and all three electricians' push for a clear and stable language of electricity at the British Association Electrical Standards Committee.&& It was with these strategies that Varley sought to reasure his anxious public constituencies that submarine telegraphy was no longer a chimerical scheme. At a soire! e for ' diffusing information ' to ATC investors in 1862, Varley tackled popular doubts about commercial rates of signalling and gutta-percha insulation with a reminder of the ' strides that telegraphy had made during the past 15 years '. Long service in the telegraphic trade had convinced him that sceptics of Atlantic telegraphy were like the cynics who, when the ETC began, ' scarcely believed in the possibility of sending a message from London to Birmingham ' and would have ' set down as a little less than a madman ' anyone who could signal from St Petersburg to London.&'
During the next few years, Varley, Thomson and other leading telegraph engineers would help the ATC convince major investors that their money was going towards a project that was neither chimerical nor lacking the unanimous blessing of scientific authorities, but one that now rested on the most reliable and sophisticated techniques in '! As such, spiritualism was principally concerned with evidencing the survival and progress of the human spirit beyond the grave, exploring the extraordinary powers of so-called spiritualistic mediums -the individuals through whom professed spirits of the dead manifested themselves -and promulgating ' spirit ' teachings. It took many forms : it was a polite game in which people gathered around a table and felt it tilt and turn under the influence of spirits ; it was about hearing mediums deliver spirit-guided lectures on the glorious other world and the new science of spiritualism ; and above all it was about visiting dimly lit spiritualistic se! ances where mediums enabled ' rapped ' conversations with spirits, or where they levitated household objects, had clairvoyant visions and produced materialized spirit forms. The practical engagement with spiritualistic phenomena served a wide range of social, emotional, religious, political and intellectual interests. Plebeians used spiritualism to support their anti-Christian beliefs and radical social programmes, bourgeois Victorians exploited their se! ance experiences to bolster their Christian faith and to raise their socio-economic positions, women cultivated mediumistic skills as a way of turning the feminine ideal of spirituality into the basis of an independent career, and scientific and medical practitioners investigated spiritualistic phenomena to develop their studies of physical and mental powers.'" Many Victorians were so convinced by their se! ance experiences that spiritualism became an integral part of their daily lives. For others, however, mediums were clever conjurors, spirits were figments of the imagination and spiritualism was a dangerous threat to the moral and social order since it dissolved the boundary between this world and the next, twisted people's minds and gave dangerous ' spiritual ' powers to the masses.
The plausibility, language and gestures of the spiritualistic se! ance were partly built upon existing practices for the investigation and exploitation of new forces. Mid-Victorian mesmeric healing practices, for instance, provided useful precedents to spiritualist concepts such as the mediumistic se! ance and trance state, powers of clairvoyance and imponderable bodily fluids.'# For some se! ance-goers, including Cromwell Varley, mesmeric healing also furnished an important personal skill to be used for restoring the health of mediums after the nervous toil of se! ances.'$ An equally compelling resource for mid-century spiritualists was the electric telegraph. American spiritualists and their British disciples actively associated the nascent practices of spirit-rapping with the ' rapping ' electric telegraph apparatus of Samuel Morse and other inventors. They frequently referred to mediums' communion with the dead as ' spiritual ' or ' celestial ' telegraphy and organized se! ances around the idea that participants constituted positive and negative elements of a ' vital ' electrical battery connected to the spiritual telegraph.'% Some mid-nineteenth-century spiritualists were confident that raps on the spiritual telegraph had collapsed the distance between the living and the dead at least as effectively as the electric telegraph had annihilated space. In 1849, for instance, an American Methodist minister was so impressed by a se! ance experience that he told a spiritualist friend (ironically, via the electric telegraph) : ' God's telegraph has outdone Morse's altogether.''& For electricians who subscribed to the policies of the Electrician and the Telegraphic Journal, ' spiritual telegraphs ' and other phenomena associated with spiritualism were to be either openly criticized or discreetly discussed.'' The same journals, however, showed a contrasting enthusiasm for mesmerism, animal magnetism and the claim of the German industrial chemist, Baron Karl von Reichenbach, that some people could see a luminous ' odic ' aura surrounding magnets, crystals, plants and the human body. That lamenter of ' occult ' telegraphy, Desmond Fitzgerald, opened an 1862 Electrician with an article that enthused over possible connections between mesmerism and magnetism and urged that Reichenbach's claims were ' well worthy of further investigation on the part of those who are qualified for research, and who are not deterred from such inquiry by the somewhat startling character of the results involved '.'( Fitzgerald believed his readers fell into the latter category : unlike practitioners of ' modern science ', who were stifled by ' academic organization ' and prejudiced against isolated facts, he considered electricians were ' at liberty to recognize facts, however obnoxious to scientific orthodoxy '.') The EITC workers Cromwell Varley and Latimer Clark would have agreed. In their case, however, electricians' struggles against the professoriate for cultural identity were to be fought out in the spiritualistic se! ance. The representatives of ' scientific orthodoxy ' they were challenging would have included Michael Faraday, Britain's foremost authority on physical forces and a notorious denouncer of the public's fascination with table-turning. Clark and Varley followed Faraday's example of going to se! ances and undoubtedly shared Faraday's belief that the alleged forces of spiritualism were ' a fit, though very unpromising subject for experiment ' and that the experimenter who evidenced such forces would ' gain … the attention of the whole scientific and commercial world ' and ' universal respect and most honourable reward '.'* But Clark and Varley certainly did not share Faraday's conviction that the alleged forces of ' spirits ' were merely the result of mundane physiological forces located within the bodies of se! ance participants ; instead, they sought to use their alternative conclusions about spirits to raise their scientific and public profile.
Clark had first experienced spirit-rapping and seen furniture levitating in 1857 when his brother-in-law had challenged his belief that the phenomena were ' a mass of self-delusion and trickery ' and invited him to the se! ances of the ' highly respectable ' Blackheath mediums Mr and Mrs Newton Crosland. Clark left the se! ance satisfied that the objective existence of the ' strange ' intelligent phenomena was ' beyond question ' and that spiritualism was a subject ' worthy of scientific investigation '. Varley's initial interest in spiritualistic ' matters ' began in the early 1850s, when he explored the craze for table-turning and satisfied himself that, contrary to popular opinion, electrical forces would not be strong enough to account for the effects. His first direct experiences of ' spirits ' began much closer to home, when his wife Ada suddenly developed mediumistic powers : he claimed she could mentally answer his thoughts and was the mouthpiece of ' invisible ' intelligences calling themselves ' spirits '. The spirits also seemed to be able to read his thoughts and predict the precise timing and nature of a serious change in Ada Varley's health. By early 1860, se! ance experiences at his Beckenham residence had at least convinced him that spirits were not phenomena derived from his ' own brain, or that of another person in the room ' and that opportunities for studying more powerful sources of spirits had to be exploited.(# His subsequent moves through the world of London spiritualism soon facilitated an invitation to subject D. D. Home's powerful feats of spirit-rapping and self-levitation to ' the most jealous and searching scrutiny '.($ Home's respectable se! ance record, his gentility, apparent probity and, above all, his insistence on performing in the light, made him by far the best subject for Varley to investigate.(% Home's invitation was also a perfect opportunity for Varley to further his reputation as an authority on physical forces. Thus, on arriving at Home's London residence, he announced himself as electrician to the EITC and the ATC, stressed that he was ' well acquainted with electricity, magnetism and other physical forces ' and wanted to investigate the cause of Home's powers. Having searched Home's house for concealed machinery and imposters, he sat down to a dimly lit se! ance where he adopted his meT tier -a ' simple telegraphic alphabet ' of raps -to communicate with the ' spirits '. Later, the spirits correctly answered his mental requests to touch his limbs a specified number of times. Varley ruled out the possibility that other se! ance participants could have impersonated the spirits since he believed he had made no visible gestures and that nobody else in the room ' was aware of what had taken place ' between him and the spirits ' until I described it to them '.(& For Clark and Varley, like most Victorian se! ance-goers, the plausibility of spirit communicators also depended on judgements of the character of its mediums and promoters. Mediums of high moral standing and independent means, commonly known as ' private ' mediums, were trusted more than their notoriously unprincipled and financially motivated ' professional ' rivals.(' As Varley was now beginning to appreciate, the problem of finding and investigating trustworthy mediators of invisible worlds was at least as central to the spiritual telegraph as to its electrical counterpart. Varley expatiated on these and other experiences of ' spirits ' before a panel of sceptical lawyers, physicians and clergymen investigating spiritualism -the Spiritualism Committee of the London Dialectical Society.() Towards the end of his evidence, he gave five principal reasons for asserting that ' spirits of kindred beings do visit us ' : first, he had distinctly seen forms calling themselves spirits ; second, during several se! ances, a spirit had told him correct information about things unknown to the medium and ' known only to myself and to the deceased person purporting to communicate with me ' ; third, he argued that spirits could not be the result of mediumistic ' thought-reading ' since spirits of deceased acquaintances had reminded him of information that he had forgotten about and was known only to himself and the deceased ; fourth, he had given mental questions to spirits and received correct written answers through a reputable medium -' a private lady in independent circumstances ' -who was quite ' unconscious of the meaning of the communications ' ; fifth, and finally, he recalled occasions when ' invisible informants ' calling themselves spirits had accurately predicted the time and nature of coming events ' unanticipated and unknown both to myself and the medium '. For Varley, since the spirits' predictions were correct and ' no other mortals in the room had any knowledge of some of the facts [the spirits] communicated ', he saw ' no reason to disbelieve them '.(* The latter was exactly the kind of test that might be expected from an electrician attempting to establish the veracity of ' invisible informants ' on the electric telegraph. In addition to evidence for spirits of other people, the Committee also heard Varley soberly claim that he had been able to transcend his own material body. Whilst sleeping or immobilized with chloroform, Varley had frequently perceived his own spirit and had been able to use it as an agent of his will -for instance, to wake himself from sleep or communicate with his wife in a distant room. His spirit's power to act without the powerless body was a ' fact ' that had convinced him that ' we are not our bodies '.)! By the time he spoke to the London Dialectical Society, Varley had only recently decided to publicize his belief in spiritualism. He justified his reticence by complaining ' how all new things are received in this world of contention ' and pointing to the ugly fate of his heroes : Joan of Arc, Galileo and especially John Elliotson, the professor of medicine at University College, London, who, in Varley's judgement, had lost his position for ' telling the truth ' about mesmerism.)" In the 1860s, whilst surrounded by the nervous engineers and investors for the second Atlantic telegraph, Varley had good reasons to fear the public response to novelty. His contemporary Electrician critic, Desmond Fitzgerald, could publicly endorse Reichenbach's ' odic ' force but his responsibility for the new cable was negligible compared with Varley's. As a senior electrician for all the Atlantic cables of the 1860s, it was enough for Varley to contemplate Whitehouse's fate, let alone Elliotson's. Indeed, during the excitement of deep-sea cable-laying aboard the Great Eastern, Varley was made painfully aware of electricians' grave responsibilities and the fragility of their authority and expertise (Figure 1 ). For instance, the breakage and temporary loss of the 1865 cable brought Varley (as electrician for the sponsors, the ATC) into fierce conflict with electricians acting for the cable contractors, the Telegraph Construction and Maintenance Company (TCMC). His criticism of the TCMC's electrical and mechanical procedures for cable-laying testified to his growing frustration at rival attempts to wrest control of the Atlantic enterprise.)# Four years later, during the voyage to lay the first French Atlantic cable, Varley again found himself battling with the TCMC, who were engaged to build and lay the cable on behalf of the sponsors, the Socie! te! du Ca# ble Trans-Atlantique. On this expedition, Varley and the engineer Fleeming Jenkin served as electricians to the sponsors and had to contend with Willoughby Smith, the senior electrician to the TCMC, who was not always happy with Varley and Jenkin's cable-testing protocol or with the way they ' interfered in the [cable] test room during my absence '. On one occasion, Jenkin and Varley claimed evidence for a serious electrical fault in the cable and consequently stopped the cable being paid out from the ship. Smith disagreed with the evidence and found it so difficult to convince his rivals that cable-laying should continue that he was forced to summon Daniel Gooch, the chief owner of the Great Eastern and the Atlantic cable who, annoyed by the protracted arguing over his cable, authorized Smith's course of action ' under protest ' from Jenkin and Varley.)$ By the end of the voyage, Gooch had become so irritated by the ' unpractical and unreasonable ' behaviour of the latter pair that he hoped his ' company [ While in New York, Varley exploited another opportunity of communicating telegraphy to a world where his descriptions of natural forces were not necessarily recognizable. Having met several ' excellent ' spiritual mediums and ' some very clear-headed men ' investigating spiritualism (including Charles F. Livermore, a distinguished banker, Dr. John F. Gray, a physician, and Robert Dale Owen, the social reformer) Varley decided his next target for telegraphy was the spirit world.*" Varley's reputation for earnest se! ance conduct had clearly survived the Atlantic crossing better than his inventions since Livermore and Gray were soon inviting him to se! ances with Kate Fox, the medium they had been investigating and patronizing since the early 1860s and who was internationally celebrated as the medium through whom ' Modern Spiritualism ' began. The medium and her backers also granted Varley the rare privilege of using electrical apparatus in an ' accurate investigation ' of se! ance phenomena. Varley entered Miss Fox's darkened se! ance with Grove cells, a magnetized helix and other instruments with which he wanted the medium's spirits ' to narrate what they saw, and if possible to explain the analogies existing between the forces I was dealing with, and those which they employ '.*# While fumbling with his circuit in the dark, Varley occasionally touched wires by accident and asked the spirits to tell him the direction of the current through his body. On ten occasions, the spirits answered his question and, after striking a light and examining his circuit, Varley noted that he had been ' correctly advised '. Varley was confident that this feat was not due to trickery on the part of Miss Fox or other participants since he believed that nobody in the se! ance, including himself, could have seen the circuit. Remaining in the dark, Varley then asked the spirits to describe what happened when he repeatedly held a magnetized helix over his head. On each occasion, the spirits warned him that such actions caused him pain, despite his own failure to sense the pain. Judging that nobody in the se! ance room could have seen what he was doing with the helix, Varley concluded that the actions must have been ' made known by some means inexplicable as yet by orthodox science '.*$ Varley's account of the Kate Fox se! ance to the Dialectical Society powerfully illustrates his explicit attempt to transfer the skills and resources of the telegraph testing-room into spaces for spirit communication. In this transfer, Varley was clearly trying to fashion himself as a multi-talented and indispensable communication expert -a triumphant builder of trans-Atlantic telegraphy, an authority on ' orthodox ' science and a competent se! ance-goer. The Dialectical Society and its audiences (who would later mainly consist of spiritualists) had to be persuaded that there were few more qualified than those practitioners of the ' unorthodox ' techniques of telegraphy to authorize the limits of scientific orthodoxy and work out the possible communication conventions used in new worlds. Varley's mastery of the electrical and magnetic forces associated with the ' occult ' telegraphic art undoubtedly informed his conviction that ' there are probably other powers accompanying electric and magnetic streams, which other powers are seen by spirits, and are by them mistaken for the forces which we call electricity and magnetism '.*% For many se! ance-goers, Varley's use of triumphant Atlantic telegraphy was eminently justifiable. As far as they were concerned, electricians and telegraphic engineers had now been fully vindicated and their practices could be further appropriated for explaining the art of spiritual telegraphy to sceptical audiences. A sense of Atlantic telegraphy's impact on the study of spiritualism can be gauged from the preface to Psychic Force and Modern Spiritualism, an 1871 polemical pamphlet written by William Crookes, the chemist and journalist celebrated for his spectroscopic discovery of the metal ' thallium ' and, in 1871, a relative newcomer to the art of spiritualistic enquiry. Crookes knew exactly which analogy to use for presenting himself as a credible and ' strictly physical ' enquirer into the confusing signals on the spiritual telegraph. He wanted to be considered in the position of an electrician at Valentia, examining by means of appropriate testing instruments, certain electrical currents and pulsations passing through the Atlantic cable ; independently of their causation, and ignoring whether these phenomena are produced by imperfections in the testing instruments themselves -whether by earth-currents, or by faults in the insulation -or whether they are produced by an intelligent operator at the other end of the line.*& 
VARLEY'S MARTYRDOM FOR COMMUNICATION FUTURES
When Varley arrived back in England from New York in early 1868, he faced an ongoing battle to convince the AATC of the Thomson, Jenkin and Varley partnership's moral rights to the telegraph. By June, AATC resistance had increased to the point where its chairman, Richard Glass, was forcing Varley to make a concise case for the partners' supposed benefits to the Company. Staggered by the AATC's apparent impertinence, Varley penned a pithy, self-congratulatory and increasingly acerbic history of Atlantic telegraphy. He cast the partners as virtual martyrs to the telegraph, charting their generous services to the ATC and AATC and stressing the personal expense they had incurred in stabilizing inventions in the face of poor remuneration. In his opinion, it was precisely because of the trading agreement between the partners and the AATC that the latter had been able to show sceptical audiences that a commercially viable Atlantic cable was no chimera :
The possession of that agreement allowed the Comp y to promise confidently to the public a rate of transmission which had been persistently deemed impossible by a large section of the scientific world. Our promises have been more than fulfilled, but we all had to bear the brunt of persistent attacks before the verification of our words -and now our fulfilment of the very statements are ignored.*' Although the letter produced ' a very favourable feeling ' towards the partners, the final agreement was not settled until the following spring.*( The pay-off was lucrative enough for Varley to retire from regular telegraphic service in 1868 (when, not coincidentally, the Post Office began its purchase of the EITC and other British firms operating land telegraphs) and to occupy himself with inventions and private consultancy work. The length and bitterness of the AATC wrangle painfully reminded Varley that the public's appreciation of the telegraphic art still left much to be desired. In the public clamouring for spiritualism, however, Varley identified an audience whose misconceptions about electric telegraphy were balanced by an undoubted enthusiasm for telegraphy and science per se. This public had to be shown the truth of electric telegraphy and that it was in their best interests to subscribe to one of its chief architects.
It was in the early days of the AATC wrangle that Varley had first broadcast his views on spiritualism. In June 1867 Varley rose to defend his favourite medium, D. D. Home, against Jane Lyon, a wealthy widow who accused Home of falsely claiming to have contacted the spirit of her dead husband and gaining its permission to claim part of her sizeable fortune. The subsequent (and successful) case for Home's defence included an affidavit from Varley that invited the world to understand spiritualism's physical manifestations as ' the introduction to an extensive field of mental and physical knowledge which will in a great measure explain and reconcile the beliefs of all ages and nations '.*) This was familiar social prophecy to a promoter of the Atlantic telegraph.** Indeed, by this time, Varley was confident that the progress of electricians and natural philosophers towards the harmonious telegraphic utopia on earth justified their prominent role in the management of a possibly more harmonious spiritual utopia. To Varley, William Robert Grove's ideal managers of physical forces could succeed where the Sandemanians of his youth had failed : they could correlate and control the physical forces of the se! ance so that the social benefits of the spiritual telegraph would be maximized."!! Electricians and natural philosophers with interests in spiritualism therefore had an important duty to perform for society. In early 1869, Varley discussed his plan with the most eminent scientific se! ance-goer of the late 1860s, Alfred Russel Wallace. He told Wallace that spiritualists had to remember that ' science had reached its present brilliant position … through our philosophers doubting, disbelieving and testing everything until further disbelief was impossible '."!" The implication was that spiritualists had much to gain from those ' philosophers ' who were not only well-versed in these ' brilliant ' and robust methods of science but also competent enquirers into the spirit world. Identifying Wallace and himself as such, Varley urged that ' we privileged ones owe it to the world to present spiritualism so clearly defined and demonstrated, that those who follow us, shall be able to make themselves as much masters of the subject as we are '."!# The proper diffusion of spiritualism's teachings into the world would begin by changing se! ances into spaces for correlating known and unknown forces :
What is wanted is to bring together a large number of harmonious mediums to form of these, several circles of different characters, and to secure the assistance of several clairvoyants.
Each circle should be under the management of a clever man and each should carry on a continuous and exhaustive examination of the groundwork of the subject. Once establish a clue to the relations existing between the physical forces known to us and those forces by which the spirits are sometimes able to call into play the power by which they produce physical phenomena -once establish this clue there will be no lack of investigators, and the whole subject will assume a rational and intelligible shape to the outside world. We must also remember that for this purpose, we not only require good investigating minds & bodies of flesh and blood but also spirits of a similar character to communicate with."!$ Judging by Varley's contemporary opinions on se! ance participants, he was not always hopeful that his ' good investigating minds ' would be found. There were problems at both ends of the spiritual telegraph. He told the Daily Telegraph that the spiritualists were ' as a body … far too credulous ' regarding purported evidence for communications from spirits, whilst the spirits themselves inhabited a world where ' superstition seems to reign … as much as on this ' side of the grave and was ' as difficult to eradicate as here '."!% Varley held emphatically that many of the problems with terrestrial operators of the new telegraph derived from their poor grounding in natural philosophy. He was not surprised by mediums' failure to translate ' into intelligible language ideas of a scientific nature ' or by the poor progress of ' the scientific branch ' of spiritualism given that the ' mis-education of English ladies ' had left them unaccustomed to ' accurate investigation '."!& He was clearly convinced that teaching natural philosophy to mediums and spiritualists would vastly improve their precious telegraphing skills and thus help broadcast the progressive and sublime messages of spiritualism into the wider world. Varley's comments suggest not only that natural philosophy could refine and support spiritualism but also that the need to protect the ever-popular spiritualism from misinterpretation and abuse was a good reason for spreading natural philosophy to the spirit-rapping public. Spiritualism, in Varley's judgement, would only stop being a superstition when people explored se! ances ' with the same perseverance that characterises the investigators of natural philosophy ' and turned from ' fiction ' to the more ' interesting facts ' of ' astronomy, geology, chemistry, and natural philosophy generally '."!'
By dissolving putative boundaries between telegraphy and spiritualism, Varley sought to create one of his most powerful tools for diffusing the exotic wonders of natural philosophy and telegraphy among the wider Victorian public. In 1869, for instance, he criticized the Eastern Post for ridiculing his Dialectical Society evidence, for persecuting those who investigated the ' facts of the material universe ' and for maintaining that there was ' a boundary beyond which man's intellect will never be able to pass '."!( He pointed out that the recent wonders of photography, railways and telegraphs proved the transcending powers of mankind's intellect and that spiritualism could not therefore legitimately be dismissed. Aware that the newspaper's East London readership would also include a notoriously dense population of spiritualists, Varley cleverly inverted this argument and sought to show how telegraphy could be understood and legitimated in terms of his readers' se! ance experiences. Spiritual telegraphy was thus used to teach electric telegraphy. A message on the Siberia to London line, he observed, was rapped out by electricity in Siberia in a manner not much unlike that by which '' spiritual '' communications are often transmitted by sounds through living media, the only difference being that while in the former case the power used has received the name of '' electricity,'' and the channel that of '' metal wire,'' in the latter case the power employed has not yet been christened, its nature is not understood, and its medium of communication is only partially known."!)
THE BROADER GROOVES OF ELECTRICAL SCIENCE
Varley's reconciliation of telegraphic and spiritualistic problems was given currency in the plethora of spiritualistic newspapers founded in the late 1860s. Although spiritualist editors disliked his occasional criticisms of spiritualists' claims, they gladly used the spiritualistic testimony of an eminent Atlantic telegraph engineer in their campaign to attract those se! ance-goers who, despite a ' careful examination ' of professed spirits, had not come to his ' spiritualistic ' conclusion about their provenance.""$ In July 1871 William Crookes published sensational experimental evidence of a ' psychic force ' emanating from D. D. Home's body and consequently the thorny question of scientific authority in the se! ance gained widespread publicity and caused some of the bitterest conflicts amongst spiritualists and scientists.""% Varley greatly appreciated the experimental approach that Crookes and his collaborators (the astronomer William Huggins and the lawyer Edward Cox) took towards the ' forbidden ' topic of spiritualism and told them that ' by interrogating the '' new force '' itself, you will come to somewhat similar conclusions to those which, almost without exception, we Spiritualists have arrived at '.""& William Harrison likewise welcomed the favourable testimony of eminent scientific practitioners but James Burns, the editor of the best-selling plebeian spiritualist weekly, the Medium and Daybreak, attacked Crookes for devising experiments that were acceptable as neither physical science nor spiritualistic science, and for producing results that were of little use to spiritualists.""' However, the editors were unanimous in their condemnation of public denouncements of spiritualism made at the 1871 British Association meeting in Edinburgh.""( Addressing Section A of the Association, the physicist Peter Guthrie Tait had admonished ' Spiritualists, Circle-squarers, Perpetual-motionists, [and] Believers that the earth is flat ', while in his address to Section D, the anatomist Allen Thomson had praised Huxley's work on biological evolution and then castigated those men of science who lent their authority to ' the delusive dreams of the practitioners of spiritualism, and similar chimerical hypotheses '."") ' The natural tendency to a belief in the marvellous ', Thomson added, is sufficient to explain the ready acceptance of such views by the ignorant ; and it is not improbable that a higher species of similar credulity may frequently act with persons of greater cultivation, should their scientific information and training have been of a partial kind.""* Thomson evidently felt that Crookes's, Varley's and Wallace's poor scientific education explained their ' belief ' in spiritualism. Nevertheless, Thomson still could not understand how his peers could believe in phenomena that conflicted with the ' best established physical laws ' and that ' patient and careful ' examination had shown to be either fraudulent or the product of unconscious muscular action."#! Varley and Crookes were outraged and shared the repugnance felt by leading spiritualists over Thomson's dishonourable words about his fellow scientists and apparent lack of experience in matters he was so keen to criticize."#" Of course, by reacting so strongly against Thomson, Varley and Crookes were allying themselves with a group of eminent physicists -notably George Gabriel Stokes and William Thomson -who considered the threat to science from supporters of the natural selection theory of evolution far more dangerous than that from scientific supporters of spiritualism."## In a ferocious reply, Varley accused Allen Thomson and the Royal Society of holding double standards about scientific investigations into unusual physical phenomena :
It is a singular thing that when Mr. Crookes wrote a paper upon ' Thallium ', a new metal, he was believed by men such as yourself. When last year I wrote a paper to the Royal Society upon experiments tending to explain that very unusual phenomenon ' ball-lightning ', I was not doubted a moment ; but when either Mr. Crookes or I come forward and state that we have seen in the most unmistakable manner phenomena not more startling than those described (but called ' psychic ') the scientific world seems to go mad -dubs us liars, charlatans, or madmen …"#$ Varley was certain he knew who had acted irrationally and unscientifically in the controversy over spiritualism and who could be trusted to speak reliably about supposedly occult arts. As a final volley, he invited Thomson to ponder the fact that he was as certain of the existence of Crookes's psychic force as he was ' that messages can be and are sent from one side of the Atlantic to the other by means of telegraph cables ' and that he had ' as conclusive proof of the one as of the other '."#% Here, I suggest, Varley was implicitly recalling Atlantic telegraphy's chequered history and claiming that Atlantic telegraphy was still as hard to accept as spiritualism. But he was also implicitly reminding Thomson that he had played a significant part in showing that Atlantic telegraphy was no longer fantasy, but reality. He believed he had proved people wrong about Atlantic telegraphy and would prove them wrong about spiritualism.
Varley Financially assisted into ' private ' mediumship by Blackburn and partly managed by Luxmoore, Miss Cook's mediumistic ascent was sensational. In 1870 the fourteen-year-old Miss Cook ' discovered ' her ability to levitate furniture and write under the influence of a spirit, but within a year she had developed her powers so rapidly that she was manifesting, to private and vetted spirit circles in London, the most striking phenomenon in Victorian spiritualism -a fully-formed materialized spirit."$# Harrison and his Spiritualist readers followed the progress of this manifestation with such enthusiasm that the Spiritualist's rival journal, the Spiritual Magazine, cynically suggested to Harrison that he rename his newspaper Miss Florence Cook's Journal."$$ Reports in the Spiritualist testified to the strict protocol enforced at Miss Cook's ' materialisation ' se! ances. At the beginning of her se! ances, Miss Cook would usually be tied to an armchair in a darkened ' cabinet ' ; the latter was either a purpose-built box or, more typically, an adjoining room, searched for imposters, locked, darkened and separated from the main se! ance by curtains. As in most se! ances, participants would then take their positions around or near a table and either engage in polite conversation or communal singing ; this last aspect of se! ance practice was believed to harmonize and bolster the imponderable powers of the spirit-circle and thus generate the conditions under which spirits manifested themselves."$% As the sitters settled down to scrutinize the entrance to the cabinet, the lights in the se! ance room would be dimmed and moans from the cabinet would indicate that Miss Cook had now begun her mediumistic trance. Minutes later, a striking female figure, clad in diaphanous white robes and bearing suspicious facial similarities to Miss Cook, would appear from behind the curtains. After introducing herself as ' Katie King ' (Figure 3) , the spirit of the daughter of the seventeenth-century buccaneer, Sir Henry Owen Morgan, she would walk around the se! ance room, politely converse about the spirit world and its moral teachings, joke with the sitters, write messages to absent friends and then return to her cabinet. Minutes later, the end of the se! ance would be declared, lights would be struck, the sitters would go into the cabinet and Miss Cook would normally be found entranced and still bound to her chair.
The demands on se! ance-goers and mediums in such se! ances exceeded those required in typical se! ances for physical phenomena. Respect for the medium's hallowed cabinet and her delicate physical and mental conditions was even more important since spiritualists considered that materializations drew directly upon mediums' vital powers and material constitution in order to display themselves (hence the spiritualists' argument defending the necessary facial similarities between ' Katie ' and Miss Cook)."$& Unwarranted entrance in the medium's delicate private space or aggressive treatment of either the medium or her spirit would violate these se! ance conditions and be judged impolite, unscientific, indecisive and even fatal by experienced enquirers. These were certainly some of the reactions to William Volckman who, in December 1873, grabbed ' Katie ' and declared it to be the solid and masquerading form of Miss Cook. Although Miss Cook's managers and supporters (who were mainly to be found amongst the Spiritualist readership) castigated the moral impropriety of such actions, they were deeply embarrassed and sought decisive ways of guaranteeing spiritualists' confidence in their star medium's good character."$' It was therefore no coincidence that in early 1874 Blackburn sought the help of such eminent and sympathetic enquirers as Varley and Crookes in the problem of Miss Cook's mediumship. What Miss Cook's supporters sought from Varley was a more convincing way of showing that Miss Cook was in her cabinet while ' Katie ' moved about in front of it. This would help dissipate mounting suspicions about Miss Cook's character and furnish one of the most powerful pieces of evidence for the objective existence of disembodied spirits. It was not going to be easy showing that Miss Cook and her spirit were physically independent ; Miss Cook could not leave her cabinet and stand next to ' Katie ' in the se! ance-room or allow investigators to see her and ' Katie ' together inside the cabinet. According to Miss Cook, the simultaneous exposure of herself and her spirit to light, either inside or outside the cabinet, would make a huge, if not fatal, drain upon her vital energies. Varley's problem, like so many investigators before him, was to devise a remote way of establishing the medium's bodily relationship with her spirit.
' Miss Cook took the place of a telegraph cable, under electrical test '."$( Varley's brash Spiritualist summary of his electrical test captured his ultimate attempt to merge telegraphy and spiritualism. The galvanometers and resistance coils which he had used to gauge cables in the dark oceanic depths now became the means of remotely determining what was happening inside Miss Cook's cabinet. On an evening in late February 1874, he brought ' a regular cable-testing apparatus ' into the designated se! ance room -the front drawingroom of John Chave Luxmoore's Hyde Park residence -and sought to tie the medium by an electrical rope."$) The chief elements of the apparatus, comprising a Thomson mirrorgalvanometer, Daniell's cells supplying a weak current, switches and British Association resistance coils, was placed on a mantelpiece approximately eleven feet in front of Miss Cook's cabinet. In this setting, the ' cabinet ' was an adjacent drawing-room, darkened and divided from the main se! ance room by a thick curtain. Insulated copper wires led from the galvanometer, under the curtains, alongside the medium's armchair, to electrical contacts As the se! ance was terminated, ' Katie ' invited Varley into the darkened cabinet where he saw Miss Cook entranced and huddled in her armchair. ' Katie ' seems to have disappeared some time later and as Miss Cook awoke from her trance, Varley satisfied himself that her wrist contacts had not been moved and added that her hands were ' small, warm and dry ', unlike the ' long, cold, and clammy like ' hands of ' Katie '."%$ This was virtually Varley's final word. Spiritualist readers could now consider Miss Cook's integrity in the light of Varley's general conclusion that ' the current was not interrupted an instant during the whole seT ance ' and his conviction that ' Katie's ' ability to write without deflecting the galvanometer a single division proved that ' Miss Cook was not only in the dark chamber while ' Katie ' was in sight, but also perfectly quiescent '."%% The medium had, in fact, apparently passed the canonical telegraphic test of ' continuity and resistance '. For at least one prominent late Victorian spiritualist, Varley had not only verified courageously ' a fact in which I and many others believed ' but also restored the reputation of Royal Society science and greatly promoted spiritualists' desideratum -' the science of Spiritualism '."%& Other colleagues were more practical and considered the test important enough to circulate its virtues amongst spiritualists by replication, development, popularization and public displays."%' Harrison was convinced that Miss Cook had been vindicated by Varley's tests and used the opportunity to diffuse the rudiments of electrical science among spiritualists. In the Spiritualist, he published Varley's original report, provided a lucid summary of the test, wrote a popular article on the galvanometer and supplied further observations drawn from Crookes's and others' adaptations of the apparatus."%( In fact, Varley's efforts were quickly overshadowed by Crookes's adaptation of Varley's apparatus for his tests on Miss Cook and the medium Annie Eva Fay, not to mention Crookes's other tests of the same mediums (Figure 4) ."%) But even Crookes's unflagging confidence could not dissipate suspicions that mediums, whether consciously or not, masqueraded as ghosts, or stop criticisms that the test only provided indirect proof of mediumship and was inaccessible to non-scientific spiritualists."%* The Spiritualist, however, satisfied itself with the fact that not even an ' accomplished electrician ' or two eminent Fellows of the Royal Society (William Huggins and Francis Galton) could escape Crookes's circuit without detection."&!
CONCLUSIONS: THE BUSINESS OF SPIRITUALIST ENGINEERING
At least until 1880, three years before his death, Varley believed that he had helped vindicate Florence Cook and had plausibly expanded the possible market-places of telegraphy."&" In his judgement, it was not just Fellows of the Royal Society who would have to respect the gaze and cultural importance of telegraphic apparatus, but mediums and spiritualists. Owing to the telegraph, spiritualists could (and did) have greater trust in ' Katie ' and her morally refined world and thus now consider their own honesty vindicated. Because of the telegraph, spiritualists could witness the convergence between laws of engineering and the laws of spirits. As far as Varley was concerned, the latter situation had to be exploited. Miss Cook and her Spiritualist supporters could now be further trusted to help him reinforce the moral status and commercial value of his engineering practice. The ever loyal Harrison had already made overtures in this direction in the Spiritualist, when he boasted that the very electrical engineering skills which had proved Miss Cook's honesty had ' been employed for years by the largest cable companies, whereby they have been saved thousands of pounds in expenses '."&# In November 1875, Varley and Harrison subtly reversed this advertising strategy and invited Spiritualist readers to help finance Varley's new engineering scheme -a company for marketing his apparatus for repairing ship's screw-shafts at sea ( Figure 5 )."&$ Varley (the company engineer), and Crookes (a company director) touted their own entrepreneurship and sought to involve those well-heeled Spiritualist readers who might be as interested in saving lives at sea as in proving life beyond the grave. Thus the commercial success of a Victorian engineering scheme was seen to depend on the probity of spiritualists, a leading patent agent, distinguished commercial and naval men, a chemist and the engineer of ' Katie King '. Here, as in Varley's electrical tests of Kate Fox and Florence Cook, the morally refined world of spiritualism and the commercial world of a telegraphic engineer were temporarily welded together. The making of Victorian engineering schemes and money could also be the making of spirits.
